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Introduction
The period of lactation is of crucial importance to hinds. Lactation is associated with a rapid decline in the mother's body reserves, and a hind that invests too heavily during this period not only may be less likely to conceive the following autumn but may also enter the winter in poor condition, risking both her own life and that of her calf (Clutton-Brock et al. 1982) .
Lactation in red deer hinds provides a very useful index of recruitment. The number of lactating hinds in autumnal and winter population equals the number of calves in it. In Poland, the mean recruitment index is close to 65 calves/100 hinds (Bobek et al. 1992) . It is comparable to the Scottish data showing from 40 calves per 100 hinds in the hill range to 70 in good habitats of Grizedale (Mitchell et al. 1981) .
The purpose of our studies was to examine the proportion of lactating hinds and their condition in the Słowiński National Park. Red deer population density was high there and amounted to ca 100 individuals per 1000 ha of forest area (Dzięciołowski et al. 1995) .
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Study area
S tu d ie s w ere carried out in the S ło w iń sk i N a tio n a l P ark ( 5 4°3 3 'N , 1 7°4 6 'E ) situ ated on the B altic S e a coast. T h e area o f p ark covers 18 2 4 7 ha, ou t o f w hich la k es constitute m ore th a n a h a lf (9 7 6 3 h a ). P h y siog raph ic d iv e rsity is con siderab le. F orest tracts, m ea d ow s, d u n es and reeds surround ing la k es are the m ost im p o rta n t h a b ita ts for the local red deer p opulation. T h e lan dscap e o f Słow iński N a tio n a l P a rk con stitu tes an in te re stin g m osaics o f th e ecosystem s m en tion ed . 
S cots pine
Methods
T h re e hundred and e ig h t h in ds h
Results
No lactation was found in 1.5 years old hinds during five years of studies. Older females participated in breeding what was evidenced by the presence of milk in their udders (Table 1) . Within the group of 2.5 years old hinds the proportion of lactating ones was significantly lower than in older age classes (%2 = 22.74, p < 0.001). Among older hinds the proportion of lactating ones varied within limits o from 68 to 88% (Table 1) , but this variation was statistically insignificant (% = 3.98, p > 0.05). In this connection for further analyses hinds were divided into two groups: young (2.5 years old) and adult (3.5 years old and older).
Proportion of hinds lactating during successive months revealed statistically o significant differences between months (% = 8.61, p < 0.05). It varied fnm 72%
in September to 52 in December and January (Table 2) . This is an evidence of a prolonged duration of lactation per sisting well into winter months. In order to find whether only females in good condition participate in suc cessful breeding, indices of condition were compared for lactating versus non--lactating hinds (Table 3) . Among adult hinds the number of these with abun dant visceral fat was higher in lactating (circa 70%) than non-lactating (ca 52%) ones (Table 3 ; test for comparing two per cents: d = 2.33, p < 0.05). A reversed relationship occurs in the group of 2.5 years old hinds (d = 1.20, p > 0.05).
The mean body weight did not differ statistically between lactating (72.2 kg) and non-lactating hinds (69.9 kg) (ANOVA: F = 0.44, p = 0.51). On the other hand 2.5 years old differed signifi cantly in body weight from older hinds both in the group of lactating and in nonlactating ones (F = 17.37, p < 0.0001). Young females were simply lighter than older ones both among lactating and non-lactating ones (Table 3) . KFI analysis did not indicate significant relationship between age and condition in lactating and non-lactating hinds (F = 2.04, p = 0.154; Table 3 ). No differences in KFI values were found between lactating versus non-lactating hinds (F = 2.68, p = 0.103). Similarly no differences were found in the percentage of hinds with abundant fat reserves between the two groups (test for the comparison of two per cents: d = 1.21, p > 0.05).
Body weight of lactating hinds was maintained on an uniform level during the studies (F = 2.36, p > 0.05), while KFI values and per cent of hinds with abundant fat reserves varied significantly during successive years (F = 6.00, p = 0.0002; d = 3.25,p > 0.01 for 1993 and 1994; Table 4 ). There was noted some convergence between the per cent of hinds with abundant fat reserves and that of lactating hinds during successive years, but this correlation was statistically insignificant (r = 0.81, p > 0.05). R ecru itm en t 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 M e a n (1 6 8 9 )
Proportion of lactating hinds was diminishing in the course of the four successive years of studies and amounted to 81, 69, 57, and 39% respectively, but increased to 68% in the fifth year (Table 5 ). These differences were statistically o significant (^ = 17.04, p < 0.01; Table 5 ). Assessment of recruitment based on field obsevations of hinds with calves and on proportion of lactating hinds in all years gave similar results except 1993 (Table 6 ).
Discussion
Results of our studies in the Słowiński National Park reveal that hinds begin to participate in breeding when 1.5 years old and calve when 2 years old. Red deer in excellent habitat conditions of New Zealand are capable of becoming fertile while still calves (Daniel 1963) . Presence of embryos in yearling hinds proves that under conditions of abundant food in indigenous Nothofagus and podocarp forests, red deer hinds have their first oestrus and are successfully served as yearlings of about 16 months and calve at about 24 months of age. The incidence of yearling pregnancies may well reach 80%. Similarly, in the former Yugoslavia, Valentincic (1960) found in a sample of yearling hinds from mixed oak and beech forests in the lowlands that about 30% were pregnant, compared with none from the nutritionally poorer Alpine region of Scots pine, beech and mountain pastures. In the Scottish Highlands red deer hinds calve for the first time at 4 years and under favourable conditions may calve at 3 years of age (Mitchell et al. 1981) . On the Island of Rhum the majority of hinds do not breed until they are 3 years of age, thus calving at the age of 4 years (Clutton-Brock et al. 1982) . In Scotland and England it is rare for a hind to be served in her second year.
The great geographical variation in fertility rates among yearling hinds was described by Gill (1990) . It appears that in Europe it varies from 0 to 0.95. according to them, is completed between December and March. On the other hand, according to Jaczewski (1989) lactation lasts from birth in May till the rut in October or till November.
According to Clutton-Brock et al. (1982) the timing of weaning differs between the offspring of mothers that become pregnant in October following the calfs birth (pregnant mothers) and those of mothers that did not (barren mothers). Pregnant mothers often wean their calves by the time they are five to seven months oldthe last dates on which their calves were observed to suck typically fell before the end of November. In contrast, barren mothers usually did not wean their calves till the following summer or autumn. This may explain our results evidencing lactation during winter and possibly longer. Krzywiński et al. (1980) found also that unfertilized hinds may lactate even during ca 18 months.
Costs of milk production burden the energetic budget of lactating females and cause that the condition of hinds non-participating in breeding is higher than that of lactating ones (Mitchel et al. 1981) . It was only the visceral fat that indicated significantly inferior condition of lactating hinds and it was only for 2.5 years old hinds. Proportion of lactating hinds was variable in successive years of studies and declining. Condition indices analyzed by us did not confirm the relationship between lactation and condition in hinds.
The size of recruitment differed during successive years of study and amounted to 0.69, 0.62, 0.44, 0.33 and 0.63 calf per female (as estimated on the basis of the proportion of lactating hinds) and to 0.61, 0.44, 0.33, 0.62 and 0.41 (appraised from direct observations; Table 6 ). We guess that one of reasons for the decline in the proportion of lactating hinds in the population and consequently that of recruitment during first three years could be the decrease in amount and deterioration of quality of food resources in the environment studied. This could be a result of the abandonment of cultivation, cutting and fertilization on a vast area of meadows intensively utilized by the local red deer population from spring until autumn. 
